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Purpose: The role of hepatectomy for patients with liver metasta- 
ses of breast cancer (LMBC) remains controversial. The purpose 
of this study is to share our experience with hepatic resection in 
a relatively unselected group of patients with LMBC and analyse 
the prognostic factors and indications for surgery. Methods: In 
2000 to 2006, 42 female patients with a mean age of 58.2 years 
(range, 39 to 69 years) with LMBC diagnosed by means of ab- 
dominal ultrasound, computed tomography and/or magnetic 
resonance imaging in the hospital. They were considered for sur- 
gery because of limited comorbidities, presence of seven or 
fewer liver tumors and absence of (or limited and stable) extra- 
hepatic disease on preoperative imaging. Patients' demograph- 
ics, metastatic characteristics as well as clinical and operative 
parameters were being studied. Overall actuarial 1-, 3-, and 
5-year survival rates were calculated since the hepatic resection 
onwards using the Kaplan-Meier method. Results: Metastatic tu- 
mor size of < 4 cm (p = 0.03), RO resection (p=0.02), negative 



portal lymph nodes (p=0.01), response to chemotherapy {p= 
0.02), and positive hormone receptor status (p=0.03) were as- 
sociated with better survival outcomes on univariate analysis. 
However, it did not show survival benefits on multivariate ana- 
lysis. The disease-free survival and overall survival are 29.40 and 
43 months, respectively. The 1 -, 3- and 5-year survival rates 
were 84.61%, 64.11%, and 38.45%, respectively. Conclusion: 
Selected patients with isolated LMBC may benefit from surgical 
management; although, indications remain unclear and the risks 
may outweigh the benefits in patients with a generally poor 
prognosis. Improvements in preoperative staging and progres- 
sive application of new multimodality treatments will be the key 
to improved survival rates in this severe disease. The careful se- 
lection of patients is associated with a satisfactory long-term 
survival rate. 
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INTRODUCTION 

Approximately 50% of all women diagnosed with breast 
cancers develop metastatic disease [1,2]. Their average surviv- 
al time following the diagnosis ranges to approximately 18 to 
30 months. Their overall prognosis is poor, with treatment 
options limited to chemotherapy or hormone replacement 
therapy. Isolated liver metastases appear in only 4% to 5% of 
the patients with metastatic breast cancer [3,4] . A poor effect 
of chemotherapy alone in patients with liver metastases has 
often been reported in the literature available [5]. Currently, 
with the recent chemotherapy and hormone therapy regimen, 
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the median survival of such patients is close to 24 months [6] . 
It is well known that chemo or hormone regimen should be 
changed when resistances such as timior progression or severe 
adverse event develops [7]. Patients with Uver metastases have 
the potential to be managed surgically, with either hepatic re- 
section or radiofrequency ablation (RFA). The first series re- 
porting hepatectomy for breast cancer patients has occurred 
two decades ago [3]. Some investigators used aggressive ap- 
proaches including liver resection and achieved good results 
within highly selective patients. Several case series have re- 
ported an improvement in survival rates for patients who un- 
derwent hepatic resection for liver-only metastatic disease, 
with 5-year survival rates ranging from 9% to 61% [8] . 

The majority of patients treated with liver resection pre- 
sented with limited disease, usually, less than four timiors dis- 
tributed advantageously to allow for complete tumor resec- 
tion. Many patients with liver metastases are, however, poor 
candidates for a major surgical intervention. In these cases, 
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RFA is a minimally invasive procedure that offers a low-risk 
alternative to hepatectomy for the definitive treatment of liver 
malignancy. Improvements in surgery and anesthesiology 
which result in a reduction of mortality and morbidity rates 
have expanded the indications for hepatectomy concerning 
patients with liver metastases [9] . 

However, the role of liver resection is insufficiently defined 
and controversial for liver metastases of breast cancer (LMBC) 
patients. Hence, the present study was performed to analyze 
the outcome after hepatic resection for LMBC in one center, 
to define the factors that predict survival rates and to facilitate 
appropriate patients selection. 

METHODS 

The study was being approved by the ethics committee of 
the Naval Hospital of Varna (Nol9, December 2012). From 
December 2001 to December 2007, 42 females with LMBC 
were considered for surgical management. Their mean age 
was 58.2 years (range, 39-69 years). AU the procedures were 
performed by a single surgeon. Patients with a preoperative 
diagnosis of diffuse or multiple confluent metastases were ex- 
cluded from the analysis. 

Registered data 

Hepatectomy involved procedures in which excision of a 
part of the liver was performed using anatomic techniques ac- 
cording to Couinauds segmentation and Brisbane 2000 ter- 
minology [10]. Preoperative work-ups included the patient's 
history, clinical examination, comprehensive blood analysis as 
well as complete metabolic panels and tumor marker studies. 
The extent of disease was assessed by imaging studies such as 
abdominal ultrasound, computed tomography (CT) and/or 
magnetic resonance imaging (MRI). Patients were typically 
considered for surgical management if they had limited co- 
morbidities, seven or fewer Uver metastases and no (or limited 
and stable) extrahepatic diseases on preoperative imaging. 
Synchronous liver lesions were defined as the simultaneous 
development of a primary breast cancer and liver metastasis, 
or metastasis occurrence within 3 months foUowing the resec- 
tion of the primary breast cancer [11]. Radiological images 
were interpreted in a multidisciplinary meeting involving ab- 
dominal surgeons, oncologists, radiologists, and pathologists. 
Patients who were not forwarded to hepatectomy were prefer- 
ably considered for laparoscopic RFA if they had significant 
comorbidities, two or fewer Uver metastases aU of which < 4 
cm in size, metastases located > 1 cm from the central biliary 
structures and no (or stable) extrahepatic disease on preoper- 
ative imaging. 
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Procedure details 

Liver resection was considered if the known disease was 
technically resectable with an adequate hepatic functional re- 
serve and if the patients general condition permitted surgery. 
An anatomic resection (with or without the Pringle manoeu- 
vre) using an open or laparoscopic approach was conducted 
after the completion of laparoscopic staging. The ligamentous 
attachments of the liver were divided for complete mobiliza- 
tion. Extraparenchymal division of the portal pedicle and he- 
patic venous outflow was performed and the parenchyma was 
divided with a combination of ultiasonic coagulation, electro- 
cautery, or surgical stapling. Drains were used routinely and 
removed postoperatively if there was no evidence of bile leak- 
age or bleeding between postoperative days 2 and 5. 

Laparoscopic RFA is a minimally invasive technique that 
offers a low-risk alternative to liver resection. RFA probe is 
placed into the tumor under ultrasonographic guidance and 
deployed into the tumor bed. The tumor tissue is heated to at 
least 60°C to achieved complete cell death. The goal of the 
treatment is to destroy both the tumor and a 1-cm margin of 
normal tissue circumferentially. 

Postoperative management 

Routine nasogastric drainage was not being employed. 
Refeeding was initiated 24 hours after surgery if the patient 
presented signs of gastrointestinal transit resumption and no 
nausea. Antibiotic prophylaxis was used for 24 hours perioper- 
atively. Routine liver tests were monitored after surgery on 
days 1, 3, and 5 and as required according to the patients clini- 
cal status. 

Follow-up 

Postoperatively, aU the patients were being foUowed-up ra- 
diologicaUy, clinically and biochemically up to five years after 
the surgery. The patients were then referred back to their on- 
cologist for consideration of systemic chemotherapy. Clinical 
and biochemical surveillance was performed every 3 months 
during the first year, every 4 months in the second year, every 
6 months for the third year, and yearly thereafter until the fifth 
year. Thoracic and abdominal CT scans were done annually 
for 5 years after surgery. 

Chemotherapy details 

Following hepatic resection, all the patients received sys- 
temic therapy. Accordingly chemotherapeutic regimens in- 
cluded anthracyclines in 38.1%, taxanes in 64.28%, vinorel- 
bine in 14.3%, and trastuzumab in 26.2% of cases. In addition, 
54.8% of the patients were administered with antihormonal 
therapy. The majority of these patients were treated with aro- 
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matase inhibitors combined with different chemotherapy pro- 
tocols. 

Variables 

Patients' demographics, metastases characteristics, clinical 
and operative parameters were analyzed. The following vari- 
ables were assessed as prognostic factors: age ( < 58.2 years vs. 
> 58.2 years), positive vs. negative axillary lymph nodes, inter- 
val between surgery for a primary tumor and liver resection 
( < 1 year vs. > 1 year), number of metastases (1 vs. > 1), maxi- 
mum metastasis diameter ( < 4 cm vs. > 4 cm), presence of ex- 
trahepatic disease (yes vs. no), type of liver resection ( < 3 seg- 
ments vs. >3 segments), site of liver metastases (bilobar vs. 
unilobar), status of the resection margin (negative vs. in- 
volved), response to chemotherapy vs. no response to chemo- 
therapy, positive vs. negative hormone receptor status, and 
presence of positive vs. negative portal lymph nodes. Defini- 
tion of responses to and no reponses to chemotherapy was 
based on the Response Evaluation Criteria in Solid Tumors 
formerly introduced to practice. Chemotherapy effects were 
evaluated based on serial CT scans 4 to 6 weeks following the 
completion of the therapies and then again in every 1 to 3 
months. Complete tumor disappearance was regarded as 
complete remission, a tumor size decrease by more than 50% 
as partial remission, a reduction less than 50% or no change 
as stable disease, and a further progression as progressive dis- 
ease. None of the respondents to chemotherapy were the pa- 
tients whom encountered progressive, or stable diseases. 

A RO resection was defined as curative resection and pres- 
ence of a negative microscopic resection margin but Rl is rec- 
ognized as a positive microscopic resection margin. Major liv- 
er resection was defined as resection of more than three 
Couinauds segments. The overall actuarial 1-, 3-, and 5-year 
survival rates were calculated since the hepatectomy. Mortality 
data were described as 30-, 60-, and 90-days of mortality rates. 

Statistical analysis 

The overall survival rate was calculated according to the 
survival curve analysis using the Kaplan-Meier method. Sur- 
vival comparisons between the high-risk groups was being 
compared with a log-rank test and the significance was as- 
signed at 0.05. SPSS version 17.0 statistical software (SPSS 
Inc., Chicago, USA) was used for statistical analysis. 

RESULTS 

Demographics 

A metachronous liver lesion was identified within all the 
patients. All the patients had undergone a resection of their 



primary breast cancer before the liver metastases diagnosis. 
Fourteen patients (33.3%) had undergone previous treatments 
with systemic chemotherapy and radiation for their primary 
breast cancer (Table 1). Twelve patients (28.6%) had positive 
axillary lymph nodes at the time of the resection for primary 
breast cancer Nineteen patients (45.2%) had primary tumors 
that were estrogen receptor-positive while four patients (9.5%) 
had progesterone receptor-positive breast cancer The human 
epidermal growth factor receptor 2 (HER2) status was avail- 
able for all patients, 9 (21.4%) of which were HER2-positive. 
Targeted therapy with trastuzumab was administered to pa- 
tients with HER2-positive tumor cells. Twenty-two patients 
(52.4%) had metastatic disease confined to the liver, 16 pa- 
tients (38. 1%) had concurrent metastases to the bone and four 
patients (9.5%) had a concurrent metastasis to the lung and 
pleura. Extrahepatic disease had been stable on preoperative 
imaging for more than 6 months before surgery. Patients clini- 
cal status, fitness, hormone receptor status, and age deter- 
mined the most appropriate treatment. Between one and four 
different chemotherapy regimens was being administered to 
all the patients combined with hormone replacement therapy 
in 23 ones (54.8%). The chemotherapy was administered to all 
patients indicating a total of 84 various courses. No response 
to chemotherapy was discovered within 10 patients (23.8%). 



Table 1 . Clinical characteristics of patients (n = 42) 

Characteristic No. (%) 

Primary breast surgery 

Lumpectomy 28 (66,7) 

Mastectomy 14(33.3) 

Histologic finding 

Ductal carcinoma 37 (88, 1 ) 
Lobular carcinoma 5 (1 1 ,9) 

Positive axillary nodes 1 2 (28,6) 

Estrogen receptor-positive 19 (45.2) 
Progesterone receptor-positive 4 (9.5) 

Human epidermal growth factor receptor 2-positive 9 (21 ,4) 

Months between primary diagnosis of liver metastases < 1 2 9 (21 ,4) 

Chemotherapy and radiation for primary tumor 1 4 (33,3) 

Chemotherapy for liver metastases 42 (1 00,0) 

Chemotherapy and hormone therapy for liver metastases 23 (54,8) 
Targeted therapy 9 (2 1 , 4) 

Concurrent distant metastasis 20 (47,6) 

Major liver resection 29 (69, 1 ) 
No. of liver metastases 

1 22 (52.34) 

2-4 12(28,6) 
5-7 8(19,0) 

Diameter of lesions > 4 cm 13 (30.9) 

RO liver resection 35 (83,3) 
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Table 2. Type of hepatectomy according to Brisbane terminology in liver 
metastases of breast cancer patients (n=42) 



Type of iiepatectomy No, (%) 

Left lateral sectionectomy 4 (9.5) 

Right posterior sectionectomy 5 (1 1 .9) 

Left iiepatectomy and segmentectomy 1 4 (9.5) 

Right hepatectomy 23 (54.8) 

Extended right hepatectomy 1 (2.4) 

Extended left hepatectomy 1 (2.4) 

Right posterior sectionectomy and segmentectomy 2 1 (2.4) 

Laparoscopic radiofrequency ablation 3 (7. 1 ) 



Surgical treatment 

The type of surgical intervention was based on individual 
patient's needs. The most frequent procedure was the right 
hepatectomy performed in 23 patients (54.8%). This was fol- 
lowed by right posterior sectionectomy and left hepatectomy 
conducted in five (11.9%) and four (9.5%) patients, respec- 
tively (Table 2). Left lateral sectionectomy was performed in 
four patients (9.5%), three of whom underwent a laparoscopic 
procedure. Interval between surgery for a primary tumor and 
liver resection < 1 year was noticed in 9 patients (21.4%). Ma- 
jor liver resection was undertaken in 29 patients (69.1%). Ten 
patients (23.8%) were presented with bilobar disease. Three of 
them underwent complete ablation of the metastatic lesions 
with laparoscopic radiofrequency ablation. Presence of posi- 
tive portal lymph nodes was seen in 14 patients (33.3%). 

Final histological examinations of the resected specimen 
confirmed the number of liver metastases ranging from one 
to seven with the mean as being one. Twenty-two patients 
(52.4%) were presented with a solitary metastasis. In all the 
patients, there was a histomorphological evidence of LMBC. 
Immunohistochemical analysis of liver metastases demon- 
strated hormonal patterns and HER2 status analogous to 
those of the primary tumor 

Metastatic tumor size of > 4 cm was observed in 13 patients 
(31.0%). Metastasis maximum diameter of the largest lesion 
was 5.1 cm (range, 1.4-9 cm). A RO resection was successfully 
achieved in 35 patients (83.3%) while the Rl resection was ac- 
complished in the remaining 7 patients (16.7%). There were 
no R2 resections at all. 

There was a significant morbidity rate following hepatecto- 
my in 15 patients (35.7%). One patient presented with intra- 
abdominal bleeding requiring relaparotomy. Another patient 
developed a bile leakage managed by biliary stenting and per- 
cutaneous drainage. Wound infections in two patients re- 
quired drainage. Two patients developed intra-abdominal 
collections necessitating percutaneous radiologicaUy guided 
drainage. A chest infection was diagnosed within five patients 
(11.9%). Small-for-size syndrome and renal failure were 
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proved in two patients each. And both patients needed renal 
replacement therapy. 

Survival and recurrence rates 

There was no perioperative mortality. One patient (2.3%) 
died within 30 days after liver resection of multiorgan failure. 
The 60- and 90-day mortalities were two patients (4.8%) each. 
These patients dropped out of the study. As a result, only 39 
patients were being foUowed-up. The median length of follow- 
up for patients who underwent surgical treatment with hepat- 
ic resection was 60.0 months. The disease-free survivals and 
overall survivals were 29.4 and 43.0 months, respectively. The 
1-, 3-, and 5-year survival rates were 84.6% (n = 33), 64.1% 
(n = 25), and 38.5% (n= 15), respectively (Figure lA). 

Sixteen patients (41.0%) developed disease recurrence with- 
in the liver Most commonly, recurrence disease patterns with- 
in the liver were confluent multiple liver metastasis. All of 
these patients took the systemic chemotherapy for further dis- 
ease management. The mean survival rate of the patients with 
a recurrence in the liver was 8.6 months (range, 0.5-38.0 
months). Only one patient underwent a repeated Uver resec- 
tion for recurrent disease within the liver The right hepatec- 
tomy was performed on her for metachronous metastases. 
She developed recurrence in segment 3 of the liver 10 months 
later and required another nonanatomic liver resection. How- 
ever, patient remained disease-free, and died 55 months later 
due to unrelated reasons. Cerebral metastases were proved in 
14 patients (35.9%). The mean survival of these patients after 
the diagnosis of liver metastasis was 9.5 months (range, 0.8- 
27.2 months) while it was 2.25 months after the diagnosis of 
cerebral metastasis 2.3 months (range, 0.8-19.2 months) de- 
spite the treatment with cranial irradiation and steroids. Nine 
remaining deceased patients (23.1%) developed disease recur- 
rence within the lung and brain, the mean rate after the diag- 
nosis of disease recurrence only 1.1 months (range, 0.5-11.2 
months) only. Axillary lymph node recurrence was noted in 
one patient 2 years after the mastectomy for primary breast 
cancer Seven years later this patient developed Uver metasta- 
sis requiring hepatectomy. 

Prognostic factors 

Among all the factors that predict patients survival rates on 
univariate analysis, five variables, namely, metastatic tumor 
size of < 4 cm {p = 0.03), RO resection {p = 0.02), negative por- 
tal lymph nodes (p = 0.01), response to chemotherapy {p- 
0.02), and positive hormone receptor status {p = 0.03) were as- 
sociated with better survival outcomes on univariate analysis, 
however, they did not show any survival benefit on multivari- 
ate analysis (Table 3, Figure IB-F). 
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Figure 1 . Survival curves according to tumor characteristics. (A) Overall survival curve for patients who underwent a hepatectomy for liver metastases of breast can- 
cer (LIVIBC) calculated since surgery onwards (p=0.03). (B) Cumulative survival curves compare metastasis size of <4 cm and >4 cm (p=0.03). (C) Cumulative 
survival curves compare RO and R1 resections (p=0.02). (D) Cumulative survival curves compare chemotherapy responders and nonresponders (p=0.02). (E) Cu- 
mulative survival curves compare positive and negative hormone receptor status (p=0.03). (F) Cumulative survival curves compare negative and positive portal 
lymph nodes (p= 0.01). 



The negative predictive factors were further individually 
analyzed to define their impact on 5-year survival. This sur- 
vival dropped from 42.9% for a tumor size of < 4 cm to 27.3% 
for a tumor size of > 4 cm. Similarly, it was 44.5% for a RO re- 
section in contrast to 0% for a Rl one. This survival decreased 
from 46.7% for chemotherapy respondents to 11.1% for non- 
respondents. It was 45.5% for patients with positive hormone 
receptor status in contrast to the 29.4% for negative ones. This 



decreased from 48.1% for patients with negative portal lymph 
nodes to 16.7% for those with positive ones. There was no 
prognostic significance concerning other variables. On the 
multivariate analysis, however, none of these variables have 
significantly affected surgery outcome. Any direct comparison 
between endocrine- and chemotherapy-treated patients was 
not appropriate as patients selected for such treatments dif- 
fered in age and fitness. 
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Table 3. Univariate analysis of variables predicting tine liepatectomy 
outcome (n = 39) 



Variable 

Age (yr) 

<58.2 

>58.2 
Axillary lympii nodes 

Positive 

Negative 
Interval between primary tumor 

surgery and liepatectomy (yr) 

<1 

>1 

No. of metastases 
1 

>1 

Size of metastasis (cm) 
<4 
>4 

Presence of extraiiepatic disease 
Yes 
No 

Type of liver resection 

Major 

Ivllnor 
Site of metastases 

Bllobar 

Unilobar 
Status of the resection margin 

Negative 

Involved 
Response to ciiemotiierapy 

Yes 

No 

Hormone receptor status 

Positive 

Negative 
Portal lympii nodes 

Positive 

Negative 



No. (%) 95% CI 

19(48.7) 
20 (51 .3) 

11 (28.2) 
28(71.8) 



8 (20.5) 
32(82.1) 

20 (51 .3) 
19(48.7) 

28(71.8) 
11 (28.2) 

19(49.7) 
20 (51 .3) 

27 (69.2) 
12(30.8) 

10(25.6) 

29 (74.4) 

33 (84.6) 
6(15.4) 

30 (76.9) 
9(23.1) 

22 (56.4) 
17(43.6) 

12(30.8) 
27 (69.2) 



p-value HR 

0.75 0.42 

0.09 0.52 

0.48 0.00 

0.29 0.39 



0.81-7.93 0.03 1.19 



0.83 0.02 



0.09 0.91 



0.32 0.46 



1,13-10.01 0.02 1.25 



2.15-13.04 0.02 1.64 



1,38-11.22 0.03 1.89 



2,40-13.74 0.01 1.27 



CI = confidence Interval; HR=iiazard ratio. 

DISCUSSION 

Breast cancer is the most common malignancy among 
women. One of eight women will develop breast cancer dur- 
ing her lifetime [12]. Approximately 50% of all patients will 
present distant metastases during the course of their disease 
[7,13]. Despite significant progress in the multidisciphnary 
management of breast cancer patients, the development of 
distant metastases continues to be associated with very poor 
prognosis. As liver metastases occur in the setting of widely 
disseminated disease, systemic treatment is commonly sug- 
gested for this condition which is, unfortunately, palliative and 
has a mean survival rate of 2 to 14 months only [13,14]. The 



liver is the third most common site of distant metastases in 
breast cancer patients, following the bones and the lungs. This 
type of cancer is generally considered to be more easily metas- 
tasing to visceral organs. The presence of metastatic disease 
isolated to the liver is a rare finding occurring in only 4% to 
5% of the cases [3,4]. In cases of disseminated disease, system- 
ic management behavior includes combinations of chemo- 
hormone therapies. However, they are less effective against 
liver metastases, which tends to be hormone-receptor nega- 
tive [13]. Generally, the chemotherapy is proposed as first-line 
treatment of visceral metastases. Liver metastases are consid- 
ered less responsive to chemotherapy than metastases of other 
locations. This may partly explain why liver metastases pa- 
tients have a shorter survival rate as compared to those with 
metastases at other sites [14]. Survival in liver metastases pa- 
tients (19 months) or in those with Uver and bone metastases 
(17 months) is longer than that in patients with metastases of 
other sites (12 months) [13]. These authors conclude that the 
presence of isolated liver metastases may not indicate any 
poor prognosis as previously believed. 

The hepatic involvement is a life threatening prognostic in- 
dicator, therefore, early local or regional treatment is a viable 
option to improve survival. This necessitates the development 
of new and better treatment strategies. In 1991, the first series 
reporting hepatectomy for LMBC has been published [3]. 
Since then, reports on the role of Uver resection in Uver metas- 
tases patients contain minimal cases [1,8,15-19]. Less than 
20% of such patients treated by a multidisciphnary approach 
are candidates for hepatectomy. The real impact on patient- 
survival is very difficult to evaluate due to the absence of ran- 
domization. It is important to identify the prognostic factors 
which predict more favorable outcomes after liver resection 
for attempted cure. 

In the present study, tumor size > 4 cm (p = 0.03), Rl resec- 
tion {p = 0.02), nonresponsiveness to chemotherapy {p = 0.02), 
negative hormone receptor status {p = 0.03), and positive por- 
tal lymph nodes (p = 0.01) possess negative prognostic values 
concerning liver metastases patient's survival on univariate 
analysis. However, our results fail to reach significance on 
multivariate analysis because of the small number of patients. 

Prognostic factors in LMBC are difficult to validate after 
liver resection owing to the small number of patients involved. 
There are only few reports that examine the outcome follow- 
ing hepatectomy in more than 50 patients [15,17,20]. Investi- 
gations of outcome predictors [8,17] indicate that a disease- 
free interval shorter than 1 year from primary breast cancer to 
liver metastases diagnosis and positive hepatic resection mar- 
gin diminishes the probability of long-term survival. The dis- 
ease-free interval between treatment of the primary neoplasm 
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and liver metastases development is considered a tumor biol- 
ogy marker The analysis on 53 out of 86 patients (61.6%) with 
a solitary LMBC and tumor size of < 5 cm (in 73 patients, 
84.9%) following hepatectomy demonstrates that the disease- 
free survivals and overall survivals are 14 and 57 months at a 
62-month median follow-up, respectively [20]. 

The observation of a longer disease-free interval being pos- 
sibly associated with less aggressive tumor biology is support- 
ed by studies demonstrating longer survivals in patients with 
disease-free intervals of more than 12 or 24 months [21]. 
However, most of the larger series describe a RO that signifi- 
cantly correlates with superior survival [17,22]. Therefore, 
achieving the complete macroscopic resection represents an 
important selection criterion for patients whom are suitable 
for hepatectomy. 

Hormone-receptor status is another key variable when de- 
termining the treatment for LMBC [14]. It has been the only 
significant prognostic factor for patients survival [15]. This 
status is, classically, one of the main prognostic factors in any 
studies concerning survival of LMBC patients. On univariate 
analysis, estrogen receptor/progesterone receptor status of the 
primary breast cancer, best radiographic response, and preop- 
erative radiographic response are associated with overall sur- 
vival. On multivariate analysis, estrogen receptor-negative pri- 
mary breast cancer (p = 0.009; hazard ratio, 3.3; 95% confi- 
dence interval [CI], 1.4-8.2) and preoperative progressive dis- 
ease (p = 0.003; hazard ratio, 3.8; 95% CI, 1.6-9.2) are related 
to decreased overall survival [20] . However, the studies on 
prognostic impact demonstrate equivocal results [16,23]. 

The presence of extrahepatic disease prior to hepatectomy 
is the only significant prognostic factor [16]. Positive hilar 
lymph nodes are present in 33% of the cases and have a signif- 
icant prognostic impact on overall survival [15]. This suggests 
that hepatectomy for LMBC is only a cytoreductive surgery 
and thus can't be considered a definitive and isolated treat- 
ment option. In a large patients' contingent, multivariate anal- 
ysis determines four factors associated with the poor survivals 
such as time to metastases, extrahepatic location, progressions 
under chemotherapy treatment, and incomplete resection 
[18]. 

The opinions about the lymph node status at the time of the 
primary breast cancer resection are still controversial. The 
presence of symptoms relating to the metastases such as pain 
or weight loss correlates with poor survivals in the study of 
untreated liver metastases patients [24]. There is a significant 
correlation between LMBC vascular invasion and poor pa- 
tient's survival. It might be a useful selection parameter in pa- 
tients with macroscopically detectable vascular invasion and 
for decisions on further adjuvant chemotherapy [22]. 
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The response to chemotherapy correlates significantly with 
survivals after liver resection thus demonstrating the impor- 
tant role of systemic therapy in the multimodal treatment of 
LMBC patients [17]. Response rates to salvage chemotherapy 
regimens, once hormonal and first-line chemotherapy have 
been exhausted, are extremely poor and short-lived. The 
prognosis of non-respondents, who comprise the majority of 
patients, is much worse. In our series, the median overall sur- 
vival calculated from the time of hepatic resection, is 43 
months, the 1-, 3- and 5-year survival rates are 84.6% (n = 33), 
64.1% (n = 25), and 38.5% (n= 15), respectively while the me- 
dian disease-free interval after liver resection is 29.4 months. 

Previously reported series reveal favorable 5-year overall 
survival rates ranging from 21% to 61% and a median overall 
survival reaching 57 months for RO [8,16]. With the classic 
nonoperative treatment, there are no survivals after five years. 
Our study also confirms these results. Patients with LMBC 
who underwent classic nonoperative treatment only had 1- 
and 3-year survival rates of 72% and 36%, respectively, with 
no patients surviving after 3.5 years. However, these reports 
describe only small patients' cohorts and all the investigators 
notes considerable heterogeneity in the presentation and pro- 
gression of metastatic disease. 

Published studies on ablative therapies such as RFA demon- 
strate disappointing results with high recurrences at short- 
term foUow ups [25]. Outcomes for RFA are not comparable 
to liver resection, therefore, RFA must be considered a pallia- 
tive procedure in LMBC. It represents an inferior alternative 
treatment option for high-risk patients and those with stable 
extrahepatic disease are not candidates for hepatectomy. Data 
in the literature available suggest a subgroup of patients who 
may benefit from surgery, however, only few reports the 
transcatheter arterial chemoembohzation [1]. Nowadays, this 
procedure is used in a variety of clinical settings and proves to 
be effective in prolonging the survivals in liver metastases pa- 
tients. However, these results have not yet been yet confirmed 
in cases with LMBC. A laparoscopic approach allows for more 
accurate staging with direct visualization and, typically, re- 
quires only two 10-mm incisions. Smaller lesions or peritone- 
al metastasis, which may not enhance on preoperative imag- 
ing can be intraoperatively identified only under direct visual- 
ization. Incidences of untreatable disease diagnosed during 
staging laparoscopy and intraoperative ultrasound is high 
among most LMBC series [17]. Laparoscopic hepatic resec- 
tion or RFA are safe surgical treatments in selected liver me- 
tastases patients [19]. 

A literature review shows that thermal ablation procedures 
such as RFA, laser-induced thermotherapy (LITT) and micro- 
wave ablation (MWA) are an alternative treatment for LMBC. 
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They result in median survivals of 10.9 to 6 months using 
RFA, 51 to 54 months after LITT and 41.8 months after 
MWA. Five-year survival rates are 27% to 30%, 35%, and 29%, 
respectively [26] . According to the response evaluation crite- 
ria in solid tumor, there is partial response in 29 out of 52 liver 
metastases patients (55.7%), a stable disease in 18 (34.6%) and 
a progressive disease-in 5 ones (9.6%) after '"Y radioemboUza- 
tion. The median overall survival is 11.5 months. '"Y radioem- 
boUzation is safe, well-tolerated and effective for liver metasta- 
ses [27]. The application of CT-guided high-dose-rate brachy- 
therapy ablation in 35 LMBC patients results in a median 
overall survival of 18 months (range, 3-39 months). This ther- 
apeutic modality is safe and effective as it provides a high rate 
of local tumor control evaluated by gadoxetic acid-enhanced 
liver MRI [28]. 

In the past decade, hepatectomy has become a fairly com- 
mon therapeutic option for such patients because mortality 
with this procedure has declined as a result of improved pre- 
operative imaging, patients selection, anesthetics, critical care 
management and understanding of liver anatomy. In order to 
further enhance the prognosis of liver metastases patients, 
early diagnosis is essential. Positron emission tomography 
will, obviously, play a progressively crucial role in the selection 
of the patients for improving surgery at preoperative staging 
of the disease. Staging laparoscopy could be another useful 
tool in this respect. No treatment is available for patients who 
display specific symptoms and signs such as hepatomegaly, 
jaundice and abdominal pain, and therefore their prognosis is 
extremely poor As a whole, our data suggest the possibility of 
a curative, multidisciplinary therapeutic approach for at least 
a fraction of patients with limited LMBC. Definitive evidence 
from controlled prospective randomized trials is missing; al- 
though available data are from retrospective series, relatively 
few patients were enrolled. 

Liver resection offers the only chance of cure in patients 
with a variety of primary and secondary liver tumors. For 
LMBC, the natural history of this condition is poorly defined 
and the management remains controversial. The results are 
particularly difficult to interpret and do not allow clear con- 
clusions to be drawn regarding the true indications for hepa- 
tectomy in liver metastases patients. It appears logical to pro- 
pose liver resection for women with LMBC when the six fol- 
lowing conditions are absolutely confirmed: 1) a positive re- 
sponse to chemotherapy and endocrine therapy; 2) a com- 
pletely resectable liver metastases; 3) a negative hilar lymph 
nodal status; 4) a size of liver metastases <4 cm; 5) a low op- 
erative risk, and 6) no extrahepatic disease, except for bone 
metastases which are easily controlled. 

This study proves that survival factors may be useful in pre- 
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dieting the duration of survivals for LMBC patients. The care- 
ful selection of patients is associated with a satisfactory long- 
term survival. Improvement in preoperative staging and pro- 
gressive application of new multimodality treatments will be 
the key to improved survivals in this severe disease. The surgi- 
cal treatment of LMBC is only of beneficial to a minority of 
the patients and should be practiced more extensively in the 
future. 
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